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Approaches to Surface-evaluation of Compressive Strength of Concrete in Structure  
Based on Lightness Changing on Concrete Surface by Water Sprinkling 
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Abstract This paper is reported the result of approaches to nondestructive surface-evaluation of concrete in structure 
by comparing with strength of core and estimated strength based on lightness changing of concrete surface 
by water sprinkling. As a result of using cylinder specimen as a fundamental study, the time that lightness 
of concrete surface after water sprinkling converges before itself gets shorter as water-cement ratio 
becomes high. Based on this result, using specimen that simulated concrete in structure, we compared with 
compressive strength of core specimen and lightness changing on surface of that core and found out that 
average of lightness changing at range and point of image processing and compressive strength of core 
specimen have relativity.
 
Key Words: Lightness, Image processing, Nondestructive inspection, Compressive strength of core specimen, 


































































































Fig.2 Flow of image processing 
Importing photograph 
Adjusting lightness level 
Converting color space 
Setting analysis range 
Outputting HLS of all pixel 
Abstracting L from HLS 










































































ࢥࣥࢡ࣮ࣜࢺࡢ౑⏝ᮦᩱࢆ Table 1 ࡟㸪ࢥࣥࢡ
࣮ࣜࢺࡢㄪྜ࠾ࡼࡧࣇࣞࢵࢩࣗࢥࣥࢡ࣮ࣜࢺࡢᛶ










Table 1 Materials used in concrete 
Materials Type Specification 
Water 





















































0.70 3.6 21.5 
40 49.7 245 853 0.75 3.8 18.5 
50 51.4 340 914 
0.75 5.3 17.5 
(0.80) (5.3) (18.0) 
60 52.7 283 960 0.90 3.9 17.5 
() specimen that simulated concrete in structure 
Fig.3 Shooting condition and water sprinkling by atomizer 
Shooting condition Water sprinkling by atomizer 


























































ࢆ 7.5(᫂ᗘ 255㝵ㄪࡢ 3%┦ᙜ)࡜ࡍࡿ㸬ԥLࡀ 7.5
࡜࡞ࡿ᫬㛫 t ࢆ Tr ࡜ࡋ㸪⟬ฟࡉࢀࡓ Tr ࡟ࡼࡿᅽ
⦰ᙉᗘࡢ᥎ᐃ್࡜㸪JIS A 1108㸸2006࡟‽ᣐࡋᚓ
Fig.5 Relationship between ԥL and time by difference of W/C on each age 
y = 69.6136 e-0.0010 x







0 1000 2000 3000 4000
y = 31.8975 e-0.0010 x
R² = 0.5396 
0 1000 2000 3000 4000
y = 61.8098 e-0.0013 x
R² = 0.8556 
0 1000 2000 3000 4000
y = 47.0423 e-0.0016 x
R² = 0.8146 
0 1000 2000 3000 4000
࠙Age 7 daysࠚ
y = 130.8177 e-0.0017 x







y = 59.0213 e-0.0013 x
R² = 0.8865 
y = 26.9077 e-0.0010 x
R² = 0.7435 
y = 50.4589 e-0.0014 x
R² = 0.8599 
y = 25.0013 e-0.0016 x
R² = 0.7211 
y = 31.7441 e-0.0014 x
R² = 0.7982 
y = 97.1530 e-0.0015 x







y = 74.7429 e-0.0014 x
R² = 0.9784 
࠙Age 28 daysࠚ
࠙Age 91 daysࠚ
W/C 40% W/C 30% W/C 50% W/C 60% 
y = 74.5078 e-0.0014 x







y = 35.2234 e-0.0018 x
R² = 0.8390 
y = 41.6003 e-0.0011 x
R² = 0.6390 
y = 30.3436 e-0.0010 x

































































Table 1࠾ࡼࡧ Table 2࡟♧ࡍ㏻ࡾ࡛࠶ࡿ㸬ᶍᨃ㒊
ᮦࡣ㸪W405×L405×D205mm ࡢᑍἲ࡜ࡋ㸪ᡴ㎸ࡳ






















Fig.6 Relationship between compressive strength and Tr 
Fig.7 Relationship between estimated compressive 
strength and compressive strength 


































































Table 3 Specification of types of analysis range 
















Black and White 
sample Specimen 
Analysis Range 































᧜ᙳ⏬ീࡢ୍౛࠾ࡼࡧゎᯒ⠊ᅖࢆ Table 3 ࡟♧
ࡍ㸬ゎᯒ⠊ᅖࡣ㸪ࢥ࢔ 1ᮏ࡟┦ᙜࡍࡿ⠊ᅖࢆ Type 
A㸪ࢥ࢔ 4ᮏ࡟┦ᙜࡍࡿ⠊ᅖࢆ Type B㸪ࢥ࢔ 9ᮏ
࡟┦ᙜࡍࡿ⠊ᅖࢆ Type Cࡢ 3Ỉ‽࡜ࡍࡿ㸬๓❶࡜
ྠᵝ㸪ԥLࢆ(1)ᘧࡼࡾ㏆ఝࡋ㸪ࢥࣥࢡ࣮ࣜࢺ⾲㠃
ࡢ᫂ᗘࡀᩓỈ๓ࡢ᫂ᗘ࡟཰᮰ࡋࡓ࡜ࡍࡿԥL ࡢࡋ
ࡁ࠸್ࢆ 12(᫂ᗘ 255㝵ㄪࡢ 5%┦ᙜ)࡜ࡍࡿ㸬ԥL
ࡀ 12࡜࡞ࡿ᫬㛫 tࢆ Tr࡜ࡋ㸪Tr࡟ࡼࡿࢥ࢔ᙉᗘ














 ࢥ࢔ᙉᗘ࡜ 7U ࡢ㛵ಀ
 ࢥ࢔ᙉᗘ࡜ Trࡢᐇ ್࠾ࡼࡧ⤫ィ್ࢆ Table 4














Fig.9 Relationship between ԥL and time by difference of analysis range and point 
y = 95.9723 e-0.0003 x







y = 96.0867 e-0.0003 x
R² = 0.9502 
y = 96.0167 e-0.0002 x
R² = 0.9762 
y = 97.6247 e-0.0003 x
R² = 0.9502 
y = 98.8337 e-0.0003 x
R² = 0.9732 
y = 93.4454 e-0.0003 x







y = 104.4591 e-0.0003 x
R² = 0.9579 
y = 104.6983 e-0.0003 x
R² = 0.9566 
y = 94.2586 e-0.0003 x
R² = 0.9552 y = 98.3800 e
-0.0002 x
R² = 0.9721 
0 3000 6000 9000 12000
y = 88.5575 e-0.0003 x







0 3000 6000 9000 12000
y = 92.6461 e-0.0003 x
R² = 0.9462 
0 3000 6000 9000 12000
y = 98.2015 e-0.0002 x
R² = 0.9634 
0 3000 6000 9000 12000
y = 95.7485 e-0.0003 x
R² = 0.9724 
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Table 4 Measured and statistical value of  
compressive strength and Tr 
No. 













1 25.4 6660 24.1 7015 24.4 8177
2 23.0 6960 24.4 8424 
 
3 26.0 10670 24.4 7404 
4 23.6 6685 24.0 8755 
5 24.4 7591 
 
6 24.1 8396 
7 25.5 7271 
8 22.6 7164 
9 25.1 11075 
Ave.*2 24.4 8052 24.2 7900 24.4 8177
C.V*3 
(%) 4.52 19.73 0.69 9.03 㸫 㸫 
*1 Compressive strength㸪*2 Average㸪*3 Coefficient of variation 
Fig.10 Relationship between compressive strength 
and Tr (Type A) 
Fig.11 Relationship between estimated compressive 
strength and compressive strength 
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